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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain an SOI wafer 
including a high quality SOI layer having excellent 
surface roughness and reduced crystal defect with high 
productivity, high production yield and low cost 

SOLUTION: In the method for producing a bonding SOI 
wafer, a single crystal silicon rod is grown by 
Czochralski method and sliced to obtain a single crystal 



silicon wafer. The single crystal silicon wafer is heat 
treated at 1100-1300°C for 1 min or longer in 
nonoxidizing atmosphere and further heat treated 
continuously at 700-1 300°C for 1 min or longer in 
oxidizing atmosphere without cooling down to 700°C or 
below to produce a single crystal silicon wafer having a 
silicon oxide film formed on the surface which is then 
employed as a bond wafer for forming a bonding SOI 
wafer. A bonding SOI wafer produced by that method is 
also include in the invention. 
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4) o Z(0£?iz, te»*i:rn(fs lSA*BB^«ft« 

[0028] * it, *aw(D«i*^aT«ia*ti/tw 

U^i+SO I Ox-/\ (|f*3i1 5) ti. fill A (f. S 
O I g#"C Z v'J =l>m*gH S H0x-/\^6 4^K SO I 
SJ¥^5 /i mUTFOS O I ^7X-/\T£oT. S O I JS 

i^COPtfl. 3l/cm2tiT7*5lS»i^S 
O I ^X-/\T*5 (If*II1 6) o ^(7)J:9t^ ** 

fflOJiytMSO l ^x-/\ti, S O l MMf^O. 
5/imt/l^)t)(/)T'*oTt), S O I JfOO^^y^^lCD^: 

»i*lcfefc»K COP^TMi^SO I ^i-Ai: 

TSut^T'SSo * 6 13. *^0£COS O I ^X-/Mi 
SO I 0X-/N^K^O7K^7 7 X-JU^$;i4r^Sfe4 

[ 0 0 2 9] KIT, *#6^tCO^T^f St-PJSr*^ 
ti uti 6 tc BM^; $ ti 5 t> 00 T ti 4 ^ 0 ti s 

^^^^^-StCct^T v'J =]>Ox-/n«:?#^ 
C05Ox-/MzlN»<b14#^. *$iziiT;i/=r>. W 

m, & s ^ ti c: n e> co >g-& ^ *^ # h mt t i&mt&ti 
t»<btt»H«TToBffl»<b»^a*a»LTit-r^ 

ttZct^K 'Ji-Agifc.tr/SIfflOG r own-i 
CO v 'J =J >OX — /\$|£U'&t)-i± S O I ^X — /\CD^> 
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So 

[ 0 0 3 0 ] fuaiCOct ^ ^i-/NSi*J;tfSIS 
COG r own- i n ^Sl £>g>j£& 5 Uli1£»TS Tctf). 
®^C7)i^||U^;UT^^nT^^C7Dl#: N jft 1 . 0mm/ 
m i nJa±<0-ttW4IS**»3atTa«Sl*>t , 5x-- 
A^TkliilTtlSiMIL, G r own- i n* 

ii!S<b £ nSHBOT-'/ W x (DiS^tcffl ^ e> ft T t * 5 #\ 
^x-/\<D^g§B (ffililfO — 5 //m) ICfcuTliiMf 

[ 0 0 3 1 ] dOKHfc UTttJ^T^aS^iSti 
/co SfffifLOStftT'SSG r own - i nfcHB*>H 

fe&^Kltf'G r own-i n ^RSM^fft 3 tf> *ttlf 3 
fcKl<Brt«IMbM<&*»»H4:. *tilc5l*JK<«-T-W 
v'J ^>i:J;§G r o w n - i n *HS(03t*aSCO— o 

[ 0 0 3 2 ] HuiB**»HmTTW«ffll»fiLSTli, 0 
x-/\i|Ji*B(70G r own-i n fcWOrtMMblKOig 

r own-i nfclB0>3EJIli, TK^jpHftTcoSS^ 

ID »>'ja>t HFFffiTLaTai^aA 5 ti * &$»fft ic ti 

[ 0 0 3 3 ] tiEoT, TK^UHmTTcoftS^STli 
tl^WvU UMCcfcSG r own-i n fcBB0>*«»S 

5 0 n mJiLLCDG r own-i n £>B)j££ 7c& 
icii 1 2 0 0 °Ct3T 5 P#HteLL0)*fi • AB#m(7)ilM!i3 
feifrSfcUfco CKDZfcli* ^x-/\<7)±jgtt£#l,< 

i&I * ifrK £ * 5 Z 4: & U % ££St;: *j t># S 

[0034] *3£wmtbi*z.ti<b(Dmmz, 7mzm§£ 
ioo~i3o otcoajtwuwaa* 1 »w±*q;ifc 

7 0 0 o C^C7)>SS^)ti0-r^Ci:*<a^LT^ 
*k14*HfllTT 7 0 0~1 3 0 OtcOfflSWIJ 1 

(bt^J:U'tg I F-ra>U=i>tC c t^G r own-i n fcBBtf) 



[0 0 3 5] *BB(7)rtSlMbBI(7)iS»aa** 
ig£S3£T&RW (»4 9<) Ja±#*ft^#iMbtt#** 

*Bft(7)«ft*JiC*S|ftiiaTIB* («4S<) KLtt* 
ftt^K^btt^^x fl#tzi*7JHf>, SHE. 

3 Q ^Btfbte*^ ^liT^ud^ fins. &3 
i^li d ft £> (DvH^ 15 X SiST T <7) i*>Ui*#LiI tc * ^ T 
t> 7jC3g#BSTF t , G r own - i nfcRKBrtK 

■MbMOiSff » * (Dii^fK^It: J: U Si^etJtcjB 
^^/c^. **#HftTfcBI«lw«i#A<aB*nilT*l8 

[ 0 0 3 6 ] T'^dvlPHm^TK^HmtlRl^co^ 

01100-130 O^^^^BS^STli. ^1- 
/x«Hoe«MMb«tfS i 0#^t UT«l/»*Sti 

lis ■WEO^tt«[«4*ttBI»T**« f , RSCDg^K 
'fbSi^-tc^A^n*^^^. MflLSffir(c?«>gl!SK 
<bM=£H F*»*lCTtt*UT*< Z.tif#* U^o * 
6 tc T 7 ;u d > t t <7)S^pHmtc 43 ^ T . 7K^» 

0>MAL9a. G r own - i n *BB<DrtMM<blB*3t» 
l3jf»T5/=»l3. 1 1 0 0 — 1 3 0 0°CGOi&JfT 1 ft 

[ 0 0 3 7 ] Katz^ltSttiRSBATOMMikS 
TttS/U3>^x-y\«B«f«tcSJEft|fcB<bBl3&|fJ» 

*^B/1^6ti^Miim)<70^x-/\^Htc^^« 

^> 4 AiffM e ti ^ 6 o x - y n§i® £ en t s 

d fc «f T * 5 z £ Z M.hB U fco 
[ 0 0 3 8 ] ^6tC s il(DJ:9 4«BlMbl«U:. 

[0039] ztz, kffiftmmitmcnmffimztfeTm 

y'J=]>(:J:^G r own - i n (6(7)36* 5fiH CO f^M 

jaa*aiiJBLTfi : t)ftL^'&, ^x-/\osjt^teTtc 

^t;Grown-in ^HSOMaiMbH^lf £A ITU 
^ ^ % «SS fl<3 ^ BB «: >HX & ^ ^ lifiiSt ZZt if V * 
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4< ft5#&T*£ 0 %<ntz#>G r own — i n ^SlCO 

rtMJHb«* f ?Mt*T* 7 o oTc*»<7)ajt^)%a-r* 

Zt%< alttttlC 2 o(D®¥f <7)t&fiLS $ tr "5 Z. 1 £ L 
[ 0 0 4 0] ■* LT. *S6ST«:, G r o wn - i 

»Tttf»^**«Lfc»^fcJlft^ Ox-/\CD3f® 
# 6 K^-ffiJL^a A StiSCt« f 4< te^Pfl v U =3 ><7) 

r o w n — i n ^R5ft3£il L/T. Grown — in ^Rg 
ft iHX $ * S i: *ic . |^K1ttt9B AT^KiBMftatc 

ICG r own- i n *HBft3E« LT>H»* fc»tC, 
1 000-1 3 0 0°CT 1 #UJ±fT 5 Ztff#f£ UtN 
#\ 7 0 0ttel±T»titf G r own - i n *BB<DjfcJ> 

[0041] uiT\ zcnmitvkwmnt lti*. tk^ 

S^atifflt^iil (dry O2)10 0%fi 

#*Mft«*SET*zfc* f T*So TKaEmft-S-fcS 

asico*^ Brtbsj£* f »^fc«>s 7 o otejt^>jttt 
m(£St t»b#hit***a < ftfiai > u =j > ft a 

*Sn*BMbMttlfc«flD»< frSfcft* S0>&#IMbBI 

So 

[ 0 0 4 2 ] ttMnftSSBSL 
ibK^rtJiajt^JBt^T, MMflfSttlwjeAdtiSIMb 

Afyiit&ftfflt^ii^icsLT^So 

[ 0 0 4 3] »&A**SHJlftffiL*>c»&il. K 

<b«<7)«sa«« f a< . JKflEsnswbWff^s^ii^ 

m CO V S <7>1M tiJMtti tf + # ic * HI ft >B »S« 
Zt^TSS^ftSMBUfco 

[ 0 0 4 4 ] 7Mi'> 1 0 0%tiIT, 1 2 0 0 °C. 

4 0»Pfl7 7 --;uLfc^C RXiiJKOWfr* 61910) 
7^J">i:(6«H»a)ift'&*^ (KXSJtCK 2 0, 3 
0 , 5 0 , 1 0 0%) T'2 OftB^zi-JULfca, ^ X 
-/\<DS®£ 5 /i milLTO . 0 9 yu mJiLbOC O P 
ftMftL*:e*ft**l-?*ll2 9 (a) (b) IC^L/co 

5 ,u mlSl/fclftli, OX-MglJiSBCfcltSC O P 
0)>W3«S**ftll*r*fc«)T*«o HI 9 (a) IZi*. T 7 



El 9 (b) izii, tx-jkzJ: UJBJSStifclMb 
BftCOPatOHffSSl/Ti^o H9 0>ie*# 
6, B*#**HK+Oft*K*ajt*M 0%fI£T 
*k H£j£$ft«IIKbK*2 0 nmJa±T*titf. ftttH 
* 1 0 0 % (RHbffi9 1 0 0 n mBJK ) £ EH**)****? 

[0 0 4 5 ] £61::. #IMb1±*H«TT<BJIM&a«t;: 
IMb14»H»TJIftffia-ra^4:tcj:Us f-i-"^^*- 

£ift>fr^fzo m 1 0 1*. :pju=F>1 0 0%S:SIST. 
1 2 0 0 °C, 4 Oflffl^x-JULfcfgU:, TJUfVfcK 
(KXaiJK 3 0 T2 O^lT 7 -- 
W5»filt, 7jc^ 1 0 0%S/=«7 7 ;ud , > 10 0% 
TM 2 0 0°C. 6 OftPalT^-JUTajft&ao^n^ft 

x-y\4>(D*«^*B«ilc«t S55*u^JKO}ft»tJt« U 
fct>0}TS5 o JSSfeU^JK^aiJjfetis Semiconductor Di 
agnostics Inc. (SDI)tti!<7). S P V(Surface Photon V 
oltage) ®f a S : Oi-AS^z^-y^jA) ft 

[ 0 0 4 6 ] y^m^TJl^ZjiXD^a)! 7 - -;U?l±f a- 

KDx-y^>^^fi*afci6s S8*flUl-^*B4* 

cot 7 ~ t;S^^iITti. T 7 - -JUXfllifci^T 0 
x-/\«H*#- K**i-7*ffii::fcBrtb«^iBJftS 

ti«fc«>. fttzftawbw^ffMsn. *i 

h # 6 cD>^t& ft fl/JxRBtrK '* 5tf^n^ 0 

[0 0 4 7 ] ZO^oftl 0 0 - 1 3 0 0 °C TOUMbfNt 

6 (D&^m is U =) ><7) >± A tc cfc a <K < KS S B S B * RB (D 3£ 

Ti^CO P(7)<fe9«C<K-f KM3Sa B a ^j5(gti. dCO^b^ 
iastu cdt 7 ;u =T >PHH^co^vMii^ £ Z> O x - / \R@ 

v 3 > ^Wftl S ti 5 » , RSCD COP (OiHift Af f ^+<> 
[ 0 0 4 8 ] ilt\ **W*6i**BIKb14»H»TT 

ii s fuiB 700-1 300 °c T"<nmitffai&m&<o o x - 

/NfffflOMIMbKVft 3 0 0 n mfelJbfcTa^fclCcJ: 
*K Ox-/\»®COC O P S+»lC>H3jtS-&a^aft# 
i>c 0 IMblftfiLaai- r >x-/\«B<DjfcM<bBI 
J?^ 3 0 0 n mJ£-LbT*ftlf. * OlftBf<b»l ft * 

^Sfil3icc O P fti»i*Si*fca>4:B-a>»*t»ai4: 
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*9*-fX(4 1 0 0-2 0 0 nm?*U, 300 n mgl! 

ro*s»iMb«*»*Ttitf, cop *BMb*4>tcK»j 

[0 0 4 9] 3 5lC*«^#5l* x * 3 ?^**-& 
WoTv'Ja >*ISfi#ft W«T £Rgt;:i|iS§IM*<7) 1 
1 5 0-1 0 8 OlClC*Wa*4P3SfiE*2. 3°C/mi 

*t>--fX<7);*:#^G r own - i n &fi@C7)gfc#^£ t ^ 

fclC<fcU. S e>tCv'J =l>mje H 10x-/\OG r own 

[0 0 5 0 ] ttfcts G r own — i n fcRBli*£il5l 
*±lf+<7)1 15 0-1 0 8 OtttilJtttT* 
lez:^ irHfrtlTl^o ffioTI 1 5 0—1 0 8 0°COD 
iHftWlC*ltS^aajt* 2, 3°C/m i nl^±^I< 
UTSftflfPflft^ fclC<fc»K G r own - i n^ 

[ 0 0 5 1 ] Sfc, BXftv»J=]>it«644>i;: K-^T 

teiKStiTl^S (T.Abe and H.Takeno, Mat. Res. Soc.Sym 
p. Proc.Vo 1.262,3, 1992) 0 £<&aS*li«^fflJLa>»ll 

aea* , # e> ^s-ttfl&a icwnt % tz » ■? 

**Sffl£ltJST5IBSU:. iSt K-yttll±\ Grow 
n- i n^Rg(7)/^^t^vlJ□>*^eS*JJ:tf^tl^^JPX 

[0 0 5 2 ] ^^^f-ffilCJ: oT v 'J =1 

ilS* 1 BppmatlTtCtSuttfffll/^o ^ti 

m%tT*<DMmtfimtymmz®5±Tzz.£m : f£ lis, 

[ 0 0 5 3 ] 

[«W(Dj|«<7>^8l] **Wl3*t^T. 
-fttC*JL^TG r own — i n *B1(7)1J*< *'£g[£#4|] 

lf»Jtft^b£t»:ftU:J:i*o fMll **»t(D5l*± 
lfRfi*E^rt:«^ HM6*ft5IS±lfiSjei . 8mm 
/m i ni:i/t*^li, RHKOttHT 1 . 0 mm/mi 



i^atLTli, 5IS±if »■<&*•;/ hv->tP¥tf 
n5*prtfiB*J<7)EBs «ilt?£^Ml,Tt> 1 15 0-1 

[ 0 0 5 4 ] ft. ^-3^7^^*-ftlCJ:5*fi4* 
jS4"(-^«ttBB« K-r-rsStCcfcoTfcG r own 

^(7)iS^s SB* K-7L/cv^>^ B B B #*f^t 
£ICI± % ffiJAlfteB8fl8 6 0-2 5 1 1 9 O^-lciBHSft 

[ 0 0 5 5 ] T*fc*. ->U **fltT*ffll 
tc. *6*»i;«>S3£^ % y*l*3lcff<b«l*AtiT*< t)\ 

fi^tdaiA^ftSG r own - i n ftSP^J-f 

[ 0 0 5 6 ] Wft->'ja>»»Wi: K-y-rst. 
•>U □>4'tc»A*ti«18**IB«'/JxS < 44S*lis 

matoa^B^ffiJKoBitaetf, b^is 

^t, 1X10lO a toms/cm3j^l(:t5£7)^ 
*f* L, < > J: U£7£ L<(i5X10l 3 a tofns/c 

U =]>mSS a B a ^^EI>fPI^T^S 5X101 5 a tom 

s/ cm 3^^t v'j3>*iga(7)*iea^b^(7) 

[ 0 0 5 7 ] Sfc, *SS7li, ^^JU^^-ffitC 

*Sti5BB«**1 8 p p m akITCt &<Dtfffi U 
t * y , mSa a B#CC-f * $ ft 3 i£Sf >S/S * JilBtta iwteT 

s-ss^atis se* a* tiTt^^asiCctfttf a 

[ 0 0 5 8 ] :HT, ^JU^-iStC&uT, 
G r own - i n *(B<7>1f-f X 'fcBtfteSftS ftfc v U =1 
>m^ B a a ^^e>ft^o 3ti ^il^CO^JStZ L/c^'^. 
rtffl^J^ ^ < If* 5 ^> li 7 -f -V v -WOtDBrttBT^ ^ 

COXfl ft « T v 'J 3 > *tSS 0 x - / \ tC^PX T So t)^ 
£ft&ttlSttffl*5U¥L*:i::4:4f**K 



• 
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So 

[0059] c9 LTv *fgRBl-43l*T#> K0x-/\ 
t45CZv'J3>*ei»)i-^»6ft5o lilTs 
dC7)CZ>' l >i=i>^x-y\$ffliNT*^^CDS0 I Ox 
-/N6iiftt8^(:o^TR«1'5o H11 (A) - 

(E) lis *«WOftS*;-&t3-&SO I OX-/\C7)ft^T 

flCD— 1$y**Lfc7P-EIT**K 112 liPAU^t)i±Hu 
K^x-/\£ft* v'J =)>*Jg B s B Ox-yM-ip^ 

[ 0 0 6 0 ] $ f\ * > K 0 x - /\ t 45 C Z v U a > 
I& b bOi-/n5 IC&U (HI (B) (C) StfEI2lc 
^"T cfc ? IC 2 IS* 5 1 U«/3cSn5S!&&3«fr?o 
£1\ —Sit LTAr^l 0 0 %SitTT 1 1 0 
0°C^b 1 3 0 0 °CCOSitMtC^^T 1 ^l^iCO^X- 

ffi*WH3#JK*$n« (II (B) % H2) o «t*T 
7 0 0 t*SH(DiBJtt-Tif 4 £ £ ft < aBWiciMbttS 
iMTT 7 0 0 *C^e> 1 3 0 O'CCDffiJSSlZiii^T 1 # 
jy±<B7 = -JU*fTt*IHb«4 SMtSCtCctU S 
i/S i O 2^®ct ^tt^BvU =i><D>±A£fK^ IS 

RSJf3^tE;±-r§ (111 (C) . B2) 0 ilO^ftlCJ: 
5 // m~ 1 0 ^ mfl/t. & 5 ft 
a±*TCOP Zto&6QlC : ,njSgL2-eZZ£tfT£Z 0 ft 

*p t * n tf e < m 2 n t ^ ^ t - co j: 9 ft m n <z> jt& * & g 
[0061] ffixur. t-^-in^cD+iM^^^^j^ 

x-/\iPHft»Btfflt^Tt)At\ figftdirliG r ow 
n- i nftR8*»*MlC>Hi***txi4ittair**:»i-. 
* # ft *»tttM»T T OjftfflLJISJS t »«iJlfl#ra . 

so r ^ntc?i#s<3t^ft®<ttt#iimTT^^^ 
jtt»*aaB#ras«n»Ux ft*^oxooiiwa.ai«oa 

K*METU»*ftL*J: ? IcaUKttlcfr? ItT*5 0 
[ 0 0 6 2 ] ^CO/rfetZli. v'Ja>*.*ga^X-/\5 

=r>fcB»tDS'&#*SHJrF 1100-130 o°c<7) 

fflST 1 »ti±W(lft4!lS*»Ufca. 7 0 0 °C*^(7)>^ 

Sugars cfc ft < . SI««tHMb14»BftT7 0 0 

-i3o o c ccdssti »fei±»<b-r 5**^**0 

[ 0 0 6 3 ] fiuSzEcDct 5tc, !MJHbte#*. WFiciiT 7 ^ 

TojftteatBt^biiftfflawntaawtcflLa^ftt^ii 

G r own - i n *RB(OrtB»4bl»tf , |l«* 

' wtc*HtiH«**t^ttisa-r*^ t^Teft < ft3 0 

iS^T«)i-A5 €JPrt*»6UlS-f tC N Ox-M5^7 



0 ot*s«oiuttc>$ar*«H3a«LTT^j>*B 
jR»(Dji^afciMbii^a*fT^^t^»* u^c * 

0 # n § 3® sis r ^ z. t if t « 5 0 

[ 0 0 6 4 ] Z.C7)ct 9lCf SlCli, 9iPil£T)^>. S 

TBHbiftaatff^ *9icrntfj:t^ **sitb. a 

S<7)^^rtli^bM(7)^€?T^»Ma5T;ud'>, g 
B* ^^t^tiT 7 ^^^^^^^^^^^^*^^^ 
(»4«) Ja±**ftt^iMbtt*^*H»TT 

note*), fie*^6*5miKo)iftfiiajptfflL^Tfcs* 

[0 0 6 5] fcffirtHBfbBSSKStfSfci&O 
T^lo BB* **t^i7 7 ->nJ>fcBB0)a-&#^* 
<D*HMbtt»H»T"Pro)lft«ka t fr ft 9 O x - / \Sl 
tc. *6^i;»«BIIMbM*»«*l3:T^6fTft5ll^ 
lz*^Ttt. ^coB^bBJfMfftfiiaiis ABtt4bB*% 
8?£ * 5 jftftLSOBJSi-ffl^AnTSJSBWl-trft ott 
cfe t * L x ± < SlJO^atC J: U * 6 # U 0> ffM L T 43 1 * 

Tfectt^ st. ::(DiHbBa>}ed&tttxh»»«ettKB 

lMbT*)«tt^ CVD (Chemical Vapo 
r Deposition) }£lCcfc5 C V D^bMT'fe 

[0 0 6 6] ft 43s HI (C) s El 2 t^^T 2IS@(7)^ 
itfeWmnTT*<nmtinMTte, iiSCTKiM^tt ft 
t^d r yB<b. ^4t^(^7K^m^•a tiwe t^b^if^ 
6ftt>BfflT5Ct3yT*, **WO*BT*§G r o 

wn-i n*Hic«™vU3>*aAr*sa»xrj f ffl 

[0 0 6 7 ] ^ICHll (D) CC^T J: 9 (I, dCDd; 9 C 
=]>m3S H B B Ox-/N^^> KOX-/N 1 t LTffli\ U 

^t)tso 1 ^x-/\^gi^-r^ 0 mi (d) tc^-r 

J:9CC. W0)Xa?JB«S*i*:IIHbB4 ^SOI ^x- 

/^Boxti/T«mt«), xsomwbtfnniiT 

^>^o A r T--JK7)»tCB<bM* f ?B**tlSa) 

T\ MIi:«tlfc BOX *Mt « i i J^Rlfi t 4 5 e 
^<0BOX*iM/TA'-7'5l-/\2 tSSTSf S 

£ e>tr5i@tc«g^-rs/c«> 2 0 o°ciii±. a»i±i 

0 0 otc~ 1 2 0 o'cfistDje^ffttoasiPiSo 

^e B B^X-/N^ffllN^li^tCli N A'-7^I-M2 ICK 

[0068] B*swaatfTofcai*. *> k^x-m 

1 tca«0)WHlJ. WB*(Cct*»M<b€ff-3TSO I O 
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X-/M 0*fE«T* (HI (E) ) o Z-OLT, 
^^I-/\2±C K1tl4A>e^§BOX 12fc.fi 
fc&6»3#e>J&5SO I HI 1 titter ft it 

SO I ^X-/M 0 SS53fctfT'S5o c(DSO I ^ 
X-/\ 1 0 CO S O I S 1 1 li , ffi^Kgg 3 tiHWLZtz 
ft, tOSS^filO^fllJjllCftfc^COPWO^PB^a 

ftT^at^feofrs^fc^TSSo ^coti^. 

PACE (Plasma Assisted Chemical Etching) fcPftf 
ti«««x^ f>^'?f7oT*> K-5I-A 1 <7)?tKfb 
Str^Zltfe-etS (4$FHR2 5 6 5 6 1 7-5|&$g# 
PS) o 

[0069] < *>aA»j»a u^-hi)7h 

fcWtftlSttlB, 1112 8^&«#HH) 

Sffl^TSO I ^x-/\*f«rr**&Ktt, fuIB2££ 

Ktiaaict *j v u □ >m^ B a B ^x-/N 5 <D«Hi::aMbm 
£U ^-;*ox-/\2 fcott'&fcfT^o ft 

/<5'y*fciMbBW<B>^ % y**^ft-ejfc h-^jucoA 
T'y + t&^T, £tl€T#**:»/h3 < T 5 /eft Id 

/eft. KfbKSl* 1 0 0 n mJaTlCT* U 
<. *BB5B«»**+»tc»* fcftlCtt 2 0 nm 

JaittSlWSSL^o Si. ^(D«t9lc<|C> K^x 
-/MCJB«r*IWblll»t 1 0 0 n mfeITi:i/fcitT 
S O I Ox-MCDB O X £: LT\ £ftja±a>» 
S^'/^-f ^BHH-±^Ki:*n*Ji'&cztt, ^-^->x 

[0070] s/c. 5 ft < *>aA*J«lftic«t»; 

SO I '5x-/\*ft«-r*BKC«lli3tifc#>K'>x- 
Jfr/c&*> K^x-zv &5^(£^-*0x-/\ 

K£.2titz9Mfc<Otf> K^7X-/\ti, JKDmm^&ft 

sic cfc u 3tft 4 *o>ai**f atttfw mr a £ ft . *»<r 

<K> K^x-/\ N 65^liA:-;*^x-/\£:4u*§5o 
[0 0 71] CCD^^tC, *aWTMSfeSti«'>x- 

vU a>^x-/\<7)*S<0¥iB4®T*5 o Lfc/fo 

(7) v U 3 > -f > if ^ ^&77-f^LTvUa> , 5i- 
MftfSSJi'&tctl, fflffi*NaBrET*3*:ft, 7 7t c > 



[0 0 7 2] LTv :5 L.TglJit^x-/\^||^aL 
Tf#£>ft/cv'J S O I Ox-/\(D*> 

K0x-/\ N asi^ti^-JOx-Mfc LTSfiJfflf 3 
«fc9lCTntf. 1111 ft(Dy^>0i-/\^6 1 ft 
CO S O I ^X-Mtfi-SZfcaf'T** *ffi<b L/TOvU 
=i>-5x-/\(7)fiJffl**»L/<a»T*i:tyT**o 

[0 0 7 3 ] 

*#wicKwr 8 #\ *KE tt £ ft 6 ICBQE $ ft Z b<D 

li^htSO I Ox-/NCD<K> KOx-zxfttia 
U ^cD n a n a^|?ffiL^o #>K-5x-y\fca:8S/Ua 
>ie|H7i-/\^ UTti. 8" <f> C Z y'J ^>ifS H B a 
Tiots e B a a^fi<; 1 0 0>;. fS^HIIBIf«£[0 i ] = 
16ppma (JEIDA) T\ SS^I #±tf il£ * 
1. 2 mm/m i n t UT?l_Llf 6 tifcmig*** 6«tH 
Jtl/:t)^)»/: 0 ClCDOX-/MC*^<0^aS 
JSUfeo Z.Z.Tti7 7 x-;u^fc UTS^imttMOV E 
RTEX3 (DD-8 13V) 1 2 0 0°CT4 

0ft, ArlO 0 %fi^TT7z-j^^\ fiBi^T 
Hi;SSTK3fl3 0%A r 7 0 %<7)i B b ^#;* T 2 0 ft Pel 
7*x-jU*frofco »*Stifcmt«»ttl?J3 0 n mT 

[ 0 0 7 4 ] T 7 " -^^^To7cOX~/Mi^ -y m^MlZ 
cfc*»<fc»KS*«U:5 /zmBfSSfTtV I^ilT'WC 
OPSSdMXO. 0 9/*mtli) t»3£Ufc 0 COP 
Sift Id li K L At>3 —Jls%±M(0 S u r f S c a n S 
P 1 ftffl^fco £biR£ LTBUy'J^^fifi^i-n 
IC, H 2/ 1 2 0 0 o C/1Piri^7z-j^tTo^ r 5l 
-/n Utttffll 1 ) A r / 1 2 0 0°C/ 1 mmCDT 7 - 
-J^Ito/c^i-a (J±«ffll2) H 
«lcCOPaSffl03feLfc o 5B3£fi*tH3CC*-ro 3(7) 
El 3 <t *J . HS51501 O^x-/\COCO PKli8 
x~/\4 1 4 0 0fiWTT*U. 1. 3 11/ c m 2 fcJTtf) 
COP S/f t&ot^So L/fc^'ot, Grown— i 

n*BB(0iHajai*t3HLT*^aiitse*OH 2 SfcliA 

[ 0 0 7 5 ] ^^c> Cft 5 /i mBfjatfTofc^X- 

5 Htj^To 4*3, uuTf 9TDDB (Time Dependent 
Dielectric Breakdown) CO A i: li. hlt'fbMJ? 
25nm, ^- hii4 mm 2, X h^fSlO. 0 
1 A/c m 2 % SI^ftTT, »fb«»BE* r 2 5C/ 
cm2ia±«trst)0, fc L< t*y- mfbM»2 5 
n ms ^- hHB4 m m 2 s ^ h U^SSSEffiO . 0 1 A 
/cm2, 100°CCO^TT\ IMbRBEE^ 5 C/c 
m 2j^_t^^-r^^cD^^n a ni: L /:ln(7)^p P n$T' 



m 
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So 

[0076] Z. Z. Tf 9TZDB (Time Zero Di 

electric Breakdown) (7)&S^tli N <f - h»lb8SJ? 2 
5 n rru 4 s — hrjjfl8 mm 2 , ^IJ^I^il 1 m A/c m 

=rrs to s sat istcm^<D&&,m?&z>o 

[ 0 0 7 7 ] 14 Xtf H 5 cfc U . Bf^bBHHff 1*tSS03e*g 
*U:^Tfc**STte«UfcOx-/\U: % 2gt^1B«tZ 
Si^TfcH 2 * fctiA r T 7 " -JU ^ X - vj fcfftifc 

DM b«BJI4*tt t)«nft 9 x -/\ifft e> n$ c a* 

^ffl^tso i ^x-/\^^s-rnt«s B B B ^RS(7)'>4^^ 
s o i ^x-/\^#e> tis Q 

[0 0 7 8] ±iaa>*#T<*«*tifc3«JWD#> K-5 

s o i saw **rrs s o i ^x-/\^^«Lfc 0 vm 

Hifcgill Ar + Ar/Q 2 



[ 0 0 8 1 ] ill cfcUHSS^iJCDSO I ^x-/Mi, fi£* 
(7)#> K0X-/\CCH 2^ — -^*5^liA r T 7 ~ -JU 
U#MLTt*4l*SO 1 ^x-MlCjt^TSO I MZm 

RijiSCDct^tC. zcolgJtttfiJ i cos O l Ox-/\ii x *<7) 
SO I ■<7)a**|fi](D±««tCt)fc*K *:# £#'0. 0 
9 /imfcUiCOCO PflM . 3fi/c m 2iilTT*5fc 

So 

[0082] msuai oso i ^x-/\*ft«-r 
s is 13 »j * s n fc t»ji«a * > k ^ x - / \ to Hinffl ic « 

0. 2-0. 3 /imflJtoatf^HoTt^fc^ *B0) 
■HbMftK&LfcflL HKIt»1 ^mOTt««WT 
l£M£&:feTS<l£#T£, A^KKSWilift^BttiUT 

M*Sfifcft*> K ^ x - n 'J x->\fc LT 

SffllTt. K U « ft 1* I33t* & t * £ fc HIS T* * 

[0083] mmm 1 . hjs^j 2 . mmm 3 ) 3 as 
(7) > u a >»*ss 0 x - / \ £ m ^ r *sw<o^a IC cfc 

/Mi> HfiStffl 1 T'ffll^cOl-A, H*S{5iJ 2 t LTteC7) 



1 ) 7K^<^>)iA^f* : H + <*>. >xAx*;u=F- 
3 0 K e V 

2) WJBRMftJl&ft : IMb14BBSL 5 0 0 C C. 30» 

3 ) fa^mmmgkft : («*»*-£*r) . 1 

2 0 0 °C . 1 2 0 # 

4) ^7^t''J7y2 (SO Igl^ili) &U 

5) ^-^x-MSHtM : 3 0 0 n m 

[ 0 0 7 9] ftillStlfcSO I0x-/\CDCOP^HF 

Oct 9*5gt^S O I i?tt^SO I0l-/\^HF5 

o%*»*tcai3ir*t. s o i M*w&T*Xteift> 

ftt£\ dn^®UTB0Xt3HF ^SJaL/TiMbHI^X 

T SZ.£U:J;U, -5i-/NOCOPSfFlT5^aT'* 
S 0 H££Jllt*1 C3*To 
[ 0 0 8 0 ] 

igjn 

I CQP^g(fi/cm 2 ) 

0, 2 

1, 8 

1. 9 



9mm/m j n IdSft T ?l±lf 6 ti b Wdb $ 

n/:^I-/V *»ffll3 4:LTflha)jfcfttt*ttffl|1 fcH 
UT^5^Ii« 1 OH a toms/cm3SJOL3t 
ti1t^x-J\(0 3»y'J d>Ox 

-mt&s 0 3ne>(DOi-A(: N i 2 0 0tT40 

ArlO 0 %fiSTT'7--i^fil\ «t^TR 
i;ifig?il3 0%A r 7 0 2 0 ^fUlT 7 

i~J^ffo/: 0 H F«*lCJ:*iMb«l»*a(C 5 yum 
fflSSfrt^ Kt*fi«"?<DCO Pfi (£0. 09/im) 

[ 0 0 8 4 ] CC7)U 6 cfc MSfcC O P C7)'>& t^lllis 

mm* K-:/ufces#&j£3'5i-/\?*'K bit 
5i±iffctga^6*sox-/\. a*5»t?5i±iffcig 

iST?l#±tf/c3S B B B ^^^ K-y»**fflt^«C tied: 
MMtCG r own — i n *BBO^ft t^#> KOx-/\^ 

f^igr s c £ ^ 7cSiiTig B B a s s i e ±if n tf 

'BSCktfTSS. ±IB3«a<7>*#Tff«Lfc 

O I ^x-/\*flFl8U. COP tHll/to ^CD^^$ 
^2 tc^To 

[ 0 0 8 5 ] 

W2] 
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gg¥j Htt§i±rfi«E. IirF^gjfcL 0.2 



[ 0 0 8 6 ] * 2 9 IC* B5ST5l±tffc|gffl 

AOCOPffiSi^ aHtOv'J3>»|gft , 5x-/\€ffl 
i^:SO I ^x-/n<7) 2 #60 1 T**Js K-7'U 
fc 3£ ft # 6 j£ § V 1 J =1 > » *S H ^7 X - / \ £ ffl U > fc CO (7) 

COP8Slii1|{a)t)i?)(O2 0ft<D1 i:4oT^5 0 L 

l*S£fcU:j:*J. S &lCfi#ftS O I BSHOS O I 0 

[0 0 8 7 ] 4 . ±t«fflj 3 . JtttfiS 4 ) Hfflftj 

1 Tffl^fc^tHUy'J =i>^B a a^x-/\tz s A r 
10 0^ 1 2 0 0 °C7_-J^ 4 O^To/cti:, jS 
^fiUlZTkasaS-atSSHSTC^^t* 1 1 5 0°CT2 4 
O^ffoTlMtil* 1 ■ 0//mB*l/Ao 
£<K> K^x-/\fc L S O I MifS v m, BOXHflM 

^l/co mmmmmz&L e \ t z*±h<t>mpv- 

S P *ffll>to 

[0088] CKD^x-M^ ibSc^:UTH2/1 20 
0t/1 BtP^Tx-JU^tToTc^x-ZN (lt«t1M3) £ 
Ar/1 2 0 0t/1 B^F^x-JU^toT^X-zn 

(J±«ffO 4 ) ic^ o ft /uSl* L AttlcSMbllMlk 
51 (**fl**t?SBMl"e<BBMb* 1 1 5 Ott'2 4 0 

inAfc , 5x-/\#&ftii l/=s o i ox-/N 
coiMb»iHEE1*tt*Jt*lyfco fflt^fc"5x-/\tiMblll 
HEEaiJ3tSfeft 14 Sttttil 1 fc n - T * 5 o 
[0 0 8 9] SS^r^El 7 8tC^-r o £10)16*, 

<7)»jaa«inifc , 5x-/Mi s «£#<d;px-ju^sti4 

mfcii^Sff^fc^T'ftoTfc* TZDB. TDDB 

1 1, % JUiciMbliMffla t in a. 7c o x -/\ £ ittt u»ft 

[0 0 9 0] 4*. **W14. JziBS8*ttJf$«tc(K5e: S tt 

[ 0 0 9 1 ] WiLtf. fcSSREK.te^T^a ?5Jb**- 

$ W&T 5 (CRR 1/T14. EPftP $ ft T 

^*#5*S4lW;bft4^*>a>T**K *SWWfa 
;u**-j*lCl4^;bfc£ia«£EPAnT5MC ZSfet* 

ft£>o 

[ 0 0 9 2 ] *fc s **WO*«Wffl»T***iMb1* 
»HftTOKiBI»MSSt)W<btt*fflftTOjftffliaii 0 
X-/\SnxXfi4 3 ^^^^^7°PHz^tl^L^T feigffloj 



SET ft 3 o ffil a. tf 0 x - /\«»«0Mb^x ^ ^ > ^11 

a, *fctt*<D«©ia?»*fiffl«xgflL ft*i^(4 

[0 0 9 3 ] *fc, *«W^i<ttt*^SISTTO 
J5M&3 1 14 . ±KSttJ&ffi T 14 T 7 ;U zf > S 14 A* * 

* affl-r 4 * i:rw L/ /= if . >&t[sbmmn if 

7 7 yUd>^/ct4g^^X^C7)^^$ft4fc(7)Tt4^ 
<. Clft6(D#^lz««TIBWJaTW«*0)**€aB 

> t i^o tz%i5x t*t)i>3> tmm(D$h%:<n& % a * t- 

*ftlf»EIT3£fc *H0^cDtEBltc-^^ft^ 
[ 0 0 9 4 ] 

HMSTiMarSilfctfPllllTft^. iti/:p n nl(OSO 

so i fiFiiixgicftWftxeft^iiiinrsct: 

fcs C Z ^X-/N^fflL>TtN-5(7)T\ 3 0 OmmlillCO 

[BiiSa)n«ftKW] 

[m i ] (a) - (e) i4. *5^a>ft5*j-&*>-eso i 

^7 x -/N^SJlfrflO)— 15S £^ U fc 7 □ -IT ft 4 0 
[12] ISU-&t5-tttu^^> KOi-At45v , J3> 

m*saox-/Mcsn^ BftsswaaoiRas^ufciaT 

ft -o> o 

[13] tfc^iJl Xtftttt0]2U:*l*T, » 

iit(DOi-/^c o pa*5H3eLfcie»BiTfts 0 

[14] H*S^iJ1 . tfc««1 S r J ? ibec15"J2tc^LNT. m 
[15] ^SS15"J1 . ikmU »l/a:ttffiJ2tc*i^T. ift 
[16] HJS15II1 *^UH*S15iJ3t3^^T, iftllKD 

-7x-mssc7)c o p»€ju*:ufc*g*ia-e*5o 

[17] HJS15S4 tC^^Ts SO I ^X — MCDTZDB 
[18] H«E15J4 tC45^T, SOIOI-AOTDDB 
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[H9] (a) U\ T = --»HHH9l4«01faisaKt CO 
PSt<75^S^U7tl21T*»;. (b) It, 

J: u mat £ n fcBHfcfflt* t c o p a t <nm% £ m l m 
[ui o] **wwi!waai:. tjesErosiwfflaw^n-rti 



1 K^x-/\ x 2- -Ar-^^x-/\, 3 

1 0 — S O I 1 1 - SO ll, 1 2 ••• B 

O X 0 



[HI ] 
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[19] 



(b) 
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HfifcHB] 1 2#8323B (2000. 8. 2 
3) 

[1lliEtfft4(S«] 0 0 4 4 
[ffijEAg] 

[ 0 0 4 4 ] TJUiJ> 1 0 0%#SimT. 1 2 0 0 °C. 

TJvz}>t^mm(D : ,ft^ii^ mmmm o , 10. 2 

0, 30. 50. 100 %) T'2 OflfelT^-^Lfc 
ft, •)i-/\(ORIt5//miBUT0. 0 9//mJU± 
OCOP*M£UfclS***ft-rtiHI9 (a) (b) tc 
^L/cc 5 /*mHtSLfc3ftl*. O x - /\SlJiSBU:*5 W 
5C0P<0iB»«ia*HKrsfc»TftSo BI9 (a) 
izti. 7--^SlSi4 s <?)»iaSt C O P 
SSLTfc'J, H9 (b) ICli, ^--^tCcfc^Jf^^ 
nfcHMtBWfcCOPat^HffiftSUTL^So H9CD 



ST?fe, »*Sti*M^bM»2 0 nmW±T*titf. ft 
HBftM 0 0% (RttHVI OOnmSflE) i: TO* CDS* 

[ffljE»ftHS«] 0 0 4 5 
[MjEAS] 

[ 0 0 4 5 ] *lWbtt*H«TTa)jlWtta*ic 

h A* e> CO ^7 x - / \ ^ OvStfc £ H'hRg t^K C # '£> § d 
ti?t>i?-otz 0 HI 0 ti, T 7 JUd" > 1 0 0%tlMT, 
1 2 0 0 °C. 4 0 &m~F--Jl'Ltc'&lZ, 7)\,3>£& 

mmm<n : &^tfx mm»&3o%) ?2o#mT-- 

^tSil&Ii:, *SM 0 0%£ fcli7JHf> 10 0% 
T 1 2 0 0 C C. 6 0iW--^t^iM^iHfn 
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